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4. Short lift* of study: ^ 

"Immune Suppression by Cigarette Smoke and Chemical Carcinogens'” 

5 Proposed storting date: July If 1973 

*» i. imi^ it* * Two years 

/. Ur««rf ctuscri jfion «t ip.cttic r,ioorcl» oir>iS: 

+ i ! . r. .v 

' We wish to determine whether cigarette smoke inhalation or the parenteral 
’ administration of chemical carcinogens, some of which 1 are components of 
cigarette smoke, suppress cellular immunity when measured by in vitro assays 
of lymphocyte activation. In brief, we shall determine the effects of cigarette 
^ smoking and of chemical carcinogens on-the ability of mouse lymphocytes to 
undergo fel&Sitic transformation in response to the non-specific mitogens phyto- 
hemagglutinin (PHA), pokeweed'mitogen (PWM) and Na IO 4 , and'in a mixed 
leukocyte culture (MLC) assay. 
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A MC'7 jlCtt ii of working hypothesis; 
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• It has been postulated for sometime and by a number of Investigators that 
one of the mechanisms involved in oncogenesis is the suppression of the immune 
response of the host so that its surveillance against spontaneously arising or 
induced neoplastic cells is faulty. In the face of this faulty surveillance 
system the neoplastic cells may establish themselves to the extent that the 
. immune mechanism is no longer capable of eliminating them. It has been shown 
in the past that chemical 1 carcinogens can suppress humoral and cellular 
, immunity. The hypothesis that we are testing is that cigarette smoke or purified 
“chemical carcinogens may suppress cellular immunity .and that this suppression 
can be measured by in vitro functions of lymphocytes. The importance of testing 
this hypothesis is based on the premises that lymphocytes are important mediators 
of cellular immunity and that the in vitro assays of lymphocyte transformation - 
reflect lymphocyte function in vivo. . .. ...• Jk 

. " ' • ' : ‘ ‘ • ' .. ‘ ' 
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9. Details of experimental design ondi procedures (append extra pages as necessary) 

y - Background; • ; '. ,• / •; ;'fr 

•'•: - There is a good deal of Information in the literature which suggests that . 

V- the destruction of neoplastic cells in vivo and in vitro involves the direct attack 
-a-.XvI: of sensitized lymphocytes on target neoplastic cells. In this respect it resembles 

transplantation rejection phenomena' and involves the cellular immune system in * V •:’ L ~ '- 
’ neoplastic cell destruction. It has been postulated that deficiencies in the ' •' ; 

“ ' cellular Immune system may allow either induced or spontaneously arising neo- 
plastic cells to survive and establish themselves as tumors. These consider¬ 
ations have led us to undertake studies attempting to determine the effects of 
\ carcinogens on the functional integrity of the cellular immune system. . . 

There are several ways to assay the integrity of cellular immunity. That 
which we use is the measurement of in vitro responses of lymphocytes to blasto- 
genic and mitogenic stimuli. It has been demonstrated in the past that chemical 
. . ... carcinogens, particularly polycyclic hydrocarbons, are capable of suppressing .•••. 

;;•the cellular and humoral immune responses. These studies have utilized' for the . 
most part in vivo assays. These are useful for measuring in vivo functional . ■. 

Integrity but are limited' in their ability to provide an opportunity to study 
cellular and subcellular mechanisms by which immune suppression occurs. For 
this purpose the in vitro assays of lymphocyte transformation in response to 
btestogenic stimuli are advantageous. Our laboratories utilize the response of 
lymphocytes to PHA, PWM, Na IO4 and MLC by blastic transformation. These 
in vitro assays of lymphocyte functional integrity are useful because they are 
simple, highly reproducible and not time consuming. Further, the MLC assay 
-represents the ability of the lymphocytes to recognize as abnormal' or foreign 
the surface of other cells. It is expected that it is this recognition which 
enables lymphocytes to destroy neoplastic cells when they arise in vivo. The 
validity of these in vitro assays as a measure of in vivo function of the . 
lymphocytes is supported by the findings of a number of Investigators’ that the " 

-• ... depression of lymphocyte responsiveness to PHA and'other mitogens in vitro is 
correlated with clinically evident immunologic depression when if occurs either ’’ 

., as a component of a disease state or when induced with immunosuppressive ’ * ;f'.‘ 


; v 
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/ For the last two and a half years the Council for Tobacco Research has 

C - supported our studies of the effects of carcinogenic chemicals on these in vitro 
lymphocyte functions.. We have measured the effects of chemicals administered 
to lymphocytes in vitro and given in vivo to experimental animals . To the v ' 
present time, we have found that the chemical carcinogens dimethylbenz- 
anthracene (DMBA) and 4-nitroquinoline-N-oxide (4-NQOK when administered 
_ to the cells in. vitro, inhibit their responses to PHA, FWM' and MLC. This 
pXA. . inhibition occurs at lbw concentrations in the neighborhood of 10 -7 to 10~6 m 
• vye have also found that non-carcinogenic but related compounds,, specifically 
pyrene and benzanthracene, db not inhibit these reactions when administered 
in vitro. The effects of in vitro administration of hydrocarbons is not perfectly 
correlated with the carcinogenicity of the compounds used. For example, we 
have also found that methylcholanthrene (MCA), a potent carcinogen, does not 
inhibit the response of cells to PHA or PWM. It does inhibit transformation in 1 
- MLC but the inhibition requires higher concentrations of MCA than of DMBA and 
t-. ' 4-NQO. • - : 

.-‘•V- ’’ ' • We have also conducted' studies attempting to measure the effect of these 

carcinogens when administered in vivo. We have injected MCA subcutaneously 
into C57 black mice. At varying times after exposure to the hydrocarbon, we , 
h® ve sacrificed the mice and measured 1 the ability of their cell's to respond' to 
PHA and MLC stimulation. At the present time the results are preliminary but 
they indicate that the administration, of the carcinogenic compound' suppresses 
;• .the ability of lymphocytes: to respond to the in vitro mitogenic stimuli. This is' - r 

Z' ‘ ... not so in the control group. Interestingly, these decreases precede and .. 

V . • • coincide with the appearance of tumors in the animals treated with carcinogen. 
-.••'"•The preliminary nature of the experiments done so far is due to the fact that the 
mitogenic assays on our mice have been complicated by apparent exogenous ' 

. antigenic stimulation of the lymphocytes so that in all our assays we have a 
rather high background of lymphocyte transformation. Consequently the amount 
;yof suppression of in vitro induced transformation by carcinogens is difficult! to _ 
quantitate. We have dealt with this technical problem by doing our experiments 
on specific pathogen-free mice kept in isolation to diminish exogenous antigen 
•• .stimulation. These measures and exploringi various proportions of stimulator 
and responder cells in MLC have resolved the technical problem and our assays 
now have very low background transformation. Thus over the next four to five 
months we will be gathering data which will 1 allow us to quantitate quite confi¬ 
dently the effect of carcinogens on the ability of the lymphocytes to respond to 
the in vitro mitogenic stimuli provided by PHA, PWM* and MLC'. 

We wish to extend' these studies to a larger group of carcinogenic chemi¬ 
cals, including other classes of carcinogenic compounds. We wish also to 
extend them to determine the effects of chronic cigaretbe smoking on these 
Jn vitro measures of lymphocyte functional integrity. We have akdtidy done one 
assay of in vitro transformation of lymphocytes from smoke exposed mice in y.y 
- Dr. Clayton G. Loosli's laboratory. The results were inconclusive because our 
control mice were a different strain of C57 black mice, a great deal "younger arid 
had been breathing ambient Los Angeles air, but they were sufficiently Inter- 
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During the period of support by the Council for Tobacco Research we 
have also developed and explored another assay for in vitro measurement of 
lymphocyte function. This is a system for the transformation of lymphocytes 
by a short treatment with Na IO^. We have published: several papers on this 
, transformation (see accompanying progress note) and we wish now to include 
. it as an in vitro measure of lymphocyte functional integrity in the mice which 
we are challenging with chemical carcinogens and with chronic cigarette 
- smoking. In general terms it is similar to the in vitro transformation stiimu- 
. lated by PWM and PHA, but it is sufficiently different, particularly with . 
reference to the cell population stimulated, that we feel it is an important . 
addition to our studies. ‘ 
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Experimental Design: ‘ .. 

To measure the effect of cigarette smoking on lymphocyte responses to 
the in vitro mitogenic stimuli we will use to a large extent the same mice that 
Dr. Clayton G. Loosli is using in his studies of the effects of cigarette smoke 
on the lungs of mice. 

CS7 black, CD1 and Snell mice (pathogen-free) will be exposed to smoke 
4 from three standard low nicotine cigarettes in a single exposure per day in a 
'• CTR-Walton horizontal smoke exposure machine. Control mice will spendi an 
equal time in the smoke exposure machine but they will be breathing filtered ' ’C- 7 , 
^v<c.. 'air. Control and smoke exposed mice will be housed in separate but identically 
'.'• ‘• t . constructed filtered air rooms., Groups of mice exposed to smoke of three 
f cigarettes per day will be sacrificed! at three month intervals and the responses 

^ of their lymphocytes to PHA, PWM, Na IO 41 and MLC will be measured'. Groups 

of mice will also be removed from smoke exposure at varying times and their 
lymphocytes will be studied at intervals thereafter to determine whether any 
changes observed during the smoking period are progressive, static or reversible, 

' ; All experiments on lymphocyte transformation will be correlated with Dr. Loosli's 
• ; ' studies on the pulmonary lesions occurring in these mice. In all experiments, __ _ 
an appropriate number of non-smoking control mice of the same age as the 
' experimental animals will be sacrificed and their lymphocytes studied in the 
same manner. •/ 

The design for studying the effects of purified carcinogens on in vitro 
lymphocyte transformation will be similar to that which we are following now. 

We will select compounds from the benzacridine, the nitrosamine and the poly- 
_ cyclic hydrocarbon classes of chemical carcinogens, and structurally related non- 
' carcinogenic analogs for test. The chemical carcinogens and control compounds 
will be dissolved in trioctanoin or other suitable solvents and injected sub¬ 
cutaneously into mice, either in single doses or as a cumulative dose spaced 
over a period of several weeks. At varying times thereafter they will be sacri¬ 
ficed and 1 the responses of their lymphocytes to PWM, PHA', Na IO^and' MLC 
will be assayed. 

. . The experimental' animals will be specific pathogen-free C5 7 black mice ~ ‘ . 

’i'which will be kept in an Isolated environment to prevent their contacting exo-. 

genous infectious agents and other antigenic stimuli.' Stimulator cells for use 
•-•. In the MLCwill be derived from spleens of CBA mice and treated with mitomycin-C jtj 
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' 10: Spaca cr.d fcdimds available (when eliewhere than item 2 indicates, state location); ' 

C ;Facilities currently available for this research are the combined research 
. spaces of Drs. O'Brien and Parker. This includes. 3,000 sq.ft, of research 
• . . space in the Hoffman Research Building pltis 1,000 sq.ft. of communally shared 
..-f * “ . ,research space in the same building. This program has available to it the '* 
facilities and technical expertise necessary for a wide variety of experimental 
”0"' -P rocedures • These include tissue culture, biochemical and biophysical pro- . • 
cedures and electron microscopy. . * 

■ A list of the major equipment available for this research in our laboratories 
includes three electron microscopes, a Coulter counter and cell size plotter, a 
Zeiss photomicroscope, several light, phase and dissecting microscopes, . ,• 
Beckman models: L4 and L3-50 ultracentrifuges, a Sorvall refrigerated high speed 
centrifuge, two refrigerated International low speed centrifuges, two liquid . 
scintillation counters, spectrophotometers, a spectrophotofluorometer, incubators 
for cell cultures, and darkroom facilities. We also have available to us the ' • 
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facilities of the University of Southern California School of Medicine Vivarium for 
the procurement andi custody and care of experimental animals. 
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17. Additional facilities required 




‘ None. 
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B* Consumable supplies (by major categories) 

Tissue culture supplies 
Chemicals 

Animals, purchase and care 
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TOHNW. PARKER, M.D. 


Name: 

Academic Title: 
Date of Birth: 
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Degree Year Scientific Field 


REDACTED 


EDUCATION: 

Institution and location 

University of Arizona, Tucson,, Arizona 
Harvard Medical School, Boston, Mass 
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Phi Beta Kappa, Phi Kappa Phi, - . • 
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Marshall Foundation Scholarship, ' Harvard Medical School 
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Visiting Sr. Research Fellow, Walter & Eliza Hall 
Institute of Medical Research, Melbourne, Australia 
(Sponsor; Dr. Donald Metcalf, Head, Cancer Research) 

Associate Professor of Pathology, University of 
Southern California School of Medicine, Los Angeles. 

Head, Electron Microscopy Section, Department of 
Pathology, University of Southern California School 
of Medicine, Los Angeles. 

Research Consultant, Professional Staff Association, 

Los Angeles County-U.S.C. Medical Center. 


Assistant Professor of Pathology, U.S.C. School of 
Medicine, Los Angeles. • , ' . , . yc ■: fA - 
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Dernham Sr. Fellow in Oncology, American Cancer 
Society (Calif. Div.) - Research in tumor immunology. 



Source: https://www.industrydocuments.ucsf.edu/docs/lzylOOOO 



* «*«.<■ r' 
' . ‘ 

■V ■>'. »• 


i 

‘ V .. S' 


’V^rV :-/>• 


y \ . : 

’• v , s- ' ••» 


Biographical Sketch, continued 

1962-1964 


JohnW. Parker, M.D. 


1962-1964 

1958-1962 

1957-1958 


Clinical Instructor in Pathology, University of 
California School of Medicine, San Francisco, 

Chief, Clinical Laboratories, Veterans Administration 
Hospital, San Francisco. ' * j 


Resident in Pathology, University of California Medical 
Center program,, part-time research during this period. 


■ ,‘Cvl 




Intern (straight medicine), University of California 
Medical Center, San Francisco. 
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